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Abstract

Various problems in fermented fish products have been a major obstacle to manufacture the product
in large scale, which is mainly concerned with the food safety. In this review, salt-fermented anchovy
was selected to elucidate the characteristics of microorganisms involved in fermentation; thereby,
it is suggested for research areas to achieve the quality improvement of the product. Different micro-
organisms were involved in fermentation of anchovy. Dominant species were reported to be Bacillus
sp., Pseudomonas sp., and Micrococcus sp.; other microorganisms were Vibro sp., Clostridium sp.,
Serratia sp., Achromobacter sp., Streptococcus sp., Brevibacterium sp., Halobacterium sp., Flavob—-
acterium sp., Corynebacterium sp., Acinetobacter sp., Sarcina sp., Staphylococcus sp., Torulopsis sp.,
and Saccharomyces sp. To standardize the quality of fermented fish products, screening and isolation
of promising microorganisms should be carried out to develop different types of products; at the same
time, proper sanitation control should be employed to keep the commercial value of the product by

prolonging the shelf life.
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Table 1. Microbial classification by salt concentration
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4 8(0~3% NaCl) sz oA #-2]= = #2324
£ Vibrio, Achromobacter(8 A= Moraxella, Acin-
etobacter<-), Escherichia, Bacillus, Micrococcus%

Classification Optimum NaCl concentration Microorganisms
Non-halophile <0.2M Eubacteria
Slight halophile 0.2~05M Marine bacteria
Moderate halophile 0.2~0.25M Vibrio costicola
Paracoccus halodenitrificase
Borderline extreme halophile 1.4~40M Ectothiorhodospira halophila
Actinopolyspora halophila
Extreme halophile 0.2~5.2M Halobacterium sp.
Halococcus sp.
Halotolerant >02 M Staphylococcus aureus

Saccharamyces rouxii
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Table 2. Classification of halophilic microorganisms

Classification

Microorganism

Extreme halophiles

Halobacterium salinarium
Halobacterium cutiruburm
Halobacterium halobium
Halobacterium saccharovorum
Halobacterium vallismortis
Halobacterium volcanii
Halobacterium mediterranei
Halobacterium sodomense
Halobacterium pharaonis

Halococeus morrhuae
Natronobacterium pgaracnis
Natronobacterium gregorvi
Natronobacterium magadii
Natronobacterium occultus
Haloarcula sinaiiensis
Halogrcula californiae
Ectothiorhodospira halochloris

Borderline extreme halophiles

Ectothiorhodospira halophila

Ectothiorhodospira abdelmalekii
Actinopolyspora halophila

Acinetobacter sp.
Bacillus sp.

Moderate halophiles

Bacteroides halosmophilus

Clostridium lortetti
Corynebacterium sp.

Diplococcus gardidarum
Flavobacterium group 1
Flavobacterium group I
Haloanaerobium praevalens
Halobacteroides halobius

Micrococcus sp.
Microccus halobius

Micrococcus halodenitrificans
(Paracoccus halodenitrificans)
Micrococcus varians subsp. halophilus
Nitrosococcus mobilis
Pediococcus sp.

Pediococcus halophilus
Planococcus halophilus
Pseudomonas sp.
Spirochaeta halophila
Staphylococcus sp.

Vibrio costicola

2 Staphylococcus®: Solw], ZHE(10~15% NaCl)
2|l A Hovl = = Al (25,26)L Vibrio, Achromobacter,
Flavobacterium, Halobacterium, Micrococcus, Bacillus
% 9 Bacterioides% o] <## gl

At e Az Wk Ao Bojste v YT
< Micrococcus, Brevibacterium, Leuconostoc, Bacillus,
Pseudomonas% 2 Flavobacterium%, 183 7%
Yeasts 5-o] Gl A lch ®3l o1 5 vl AL Z oAb ki
2 J-o o Fed sl vl BE-L Vibrio, Achromobacter:
4 Bacteriodes 42| AF&} Saccharomycess:&]
ERF 522 ¥ =3 Qc) Table 38 ZHE o] 55
ARE g A BEA Tl A 22ld n| A ES Vel A
Adl 2 F HA AlBe A BEH TEL Acinetobacter
sp., Aeromonas sp., Bacillus cereus, Bacillus mega-
terium, Bacillus pumilis, Clostridium setience, Cory-
nebacterium sp., Moraxella sp., Pediococcus halophilus,
Serratia marcescens 2 Staphylococcus sp. 523

yehdth(10,27,29).
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Fig. 1. Changes of microflora during the storage period.

gon, & 304 A ellE Pseudomonas, Achromo-
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Table 3. Microbiological composition of fermented Korean seafoods. Occurrence of specific strains in the microflora

isolated from 10 samples

W A "A] QoA AT 11559 A8 257/
7} Bal=lgdel gubd o 2 44 27)ell& Pseudomonas,
Achromobacter? 2 Flavobacterium?-o] $-Al3tal 2

Sea Clam Oyster Cuttlefish Sea Shrimp Fish Pollack . ,
Isolate urchin arrow roe Roe Intestines Anchovy [i{mqu‘e reacﬁo.n s
m» @ e W 5 © 0@ @ of variant strains
Bacillus cereus - - - + + - - - + —~  typical
var. 1 - - - + + - - - - +  acetoin(F)
var. 1T - - - + - - - = - +  anaerob. glucose(—)
B. cereus var. mycoides + - = - - + - - - ~  typical
B. firmus - - - - - - - - % — typical
var. | - - - - - - + - - —  starch(-)
B. licheniformis e - typical
var. 1 + - - - - - - - —  starch(—)
var. I - - - - - - - - - casein(-)
B. meguaterium var. 1 + o+ o+ - - - - - - —  lipase(—) on fish ol
var. I + - - - - - = = - +  NOj reduction(+)
var. 1 - - + ~ - - - - - —  lipase(+) on fish oil
B. pumilis - - - + - + - - +  typical
var. | - - - - - + - - - —  spores(£) swollen
var. I - -= - - - - - - + —  NOs reduction(+)
B subtilis - - 4 - - -+ o+ - ~  typical
var, 1 - - - - - - -+ + —  gelaten(—)
var. 0 - - + - - - - - - —  acetoin(%)
var. Il ~ - + - - - - - - ~  lipase: Tween 80(—), fish cil{+)
var. V - - + - - - - - - ~  lipase: Tween 80(+), fish oil(+)
var, V - - + - - - - - - —  starch(-)
B. subtilis var. atterrimus - - + - - - - - - —  typical
Clostridium setiense - - - - - - - - - +  lactose(¥)
Micrococcus colpogenes var. 1T — + - - - - - - ~  casein(~)
var. 11 - + - + - - - - - —  lipase(+) on fish oil
M. flavus - - - - - - -+ - ~ typical
M. luteus - - - - - -+ - - - typical
M. varians - - - - - - -+ - - typical
Pediococcus halophilus - + + - - + + o+ - +  typical
Pseudomonas ovalis - + - - - - - - - —  catalase(¥)
Serratia marcescens = - - - - - - - - +  typical
Debaryomyces hansenii - - - - - - +  + - —  typical
Hansenula anomala var. anomala. — - - - - - - - ~  typical
&= e, 43 604 o] F-oll & Saccharomyces % L J- Achromabacke G
5 Tolulopsis 59 ELF7h $AFolodeh 4T+ of — 5 Pesdomes firesee
s} Pseudomonasd A d-& @3 35~409 Aol 3 ST T b P e
o) et o ARE T 80Y 7 H 5
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A (902 20% A9 Aol A A4 T A 8- _ : o
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Fig. 2. Changes of microflora during the storage period.
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Table 4. Composition of BPG media

889

2.5% NaCl BPG medium

15% NaCl BPG medium  20% NaCl BPG medium

Fish meat extract 0.50
Polypeptone 0.50
Glucose 0.10
NaCl 2.50
MgS04 - TH20 0.25
KCl 0.10
Agar 1.50

05 0.5
0.5 05
0.1 0.1
15.0 20.0
15 20
0.1 0.1
15 15

*Final pH 7.5, Incubation at 30°C for a week
Method: Streak or pour plate method

Table 5. The halophilic lactic acid bacteria isolated from fermented food

Growth range Training salt

Species Cell division Ferl;nerz tng min Ei;nai ©6) pH mljig; ) tolerant max
ype °" min~max(%) : (%)
Leuc. mesenteroides spherical 3
pairs hetero 5~40 54~6.8 05~2.0
short
chain
Sc. faecalis " homo 10~45 45~96 6.5 10~13
Sc. faecium " " " " " 13~15
Ped. acidilactict spherical tetrad. " 5~50 4.0~82 6.5~10 13~15
Ped. pentosaceus n " 5~45 45~8.2 6.5~ 13~15
Ped. halophilus " " 10~40 53~9.2 18~20 23~25
(var. soyae) " " 20~40 55~8.0 18~22 "
Ped. homari " " 10~40 47~92 10 15~18
(Aerococcus viridans) " " ” 92 10
Tetracoccus soyae " 4 15~45 44~86 ~25
var. No. 100 " " 20~40 50~9.0 ~20
L. plantarum rods Y 10~45 35~45 6.5 12~15
L. brevis n hetero 15~45 3.7~4.2 6.5

% 9 Micrococcus$2) AFF-2} Saccharomyces<3}t
Torulopsis% A R7} A3l 2™ 1 2 Pediococcus
43} Saccharomyces4-2] #F-g-o] 744 A & A et
wteh. Perez-Vallarreal 5-& x| A 7H2] 4d of] o]
e rAES ERE A9 g © 29 H, Micro-
coccaceae, AAE E 44 Fgo} A E Folelm

23151 (30).
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FEol o BPG A A & o] &K (Table 4).
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A APE(25~3% NaCh)¥ 2 E#(10~15%)
A5 Rl ALLFT Mkl S A al A

o4& 20~25°C, 5~ 7 7k vl oF 3t G H vl %] ol A
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Y Micrococcus sp. 59 40] $-A18}4, 1 9] Vibrio
sp., Clostridium sp., Serratia sp., Achromobacter sp.,
Streptococcus sp., Brevibacterium sp., Halobacterrium
sp., Flavobacterium sp., Corynebacterium sp., Acin-
etobacter sp., Sarcina sp.&+ Staphylococcus sp. §°l,

R B4 A& Torulopsis sp. B Saccharomyces sp.
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